ABSTRACT. This experiment was conducted in a private orchard (Kosar) in district of Shahriar of Alborz province (Iran), during 2012-2013, to determine the effects of B and Zn applied on flowers at full bloom stage on leaf macro and micronutrient contents at 90 days after full bloom (DAFB) of three pear cultivars (Spadona and Duchesse and a pear cultivar from Iranian national collection, named as Daregazi). The deviation from the optimum percentage (DOP) index of macro and micronutrients for two studied years was used to evaluate the nutritional status: optimal (DOP = 0), deficiency (DOP < 0) or excess (DOP > 0). The ΣDOP for two studied years is obtained by adding the values of DOP index irrespective of sign. The larger the ΣDOP, the greater is the intensity of imbalances among nutrients. In general, a DOP value close to the optimum level (DOP = 0) were observed in treated studied pear cultivars with B and Zn applied on flowers at full bloom stage compared with the control trees (without any application of boron and zinc). The DOP macro and DOP micro were, respectively, positive and negative for all of studied pear cultivars regardless of treatments. According to £DOP index (during 2012-2013), the combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers of three pear cultivars (Spadona, Duchesse and Daregazi) showed better balanced nutritional values than the rest of treatments.
INTRODUCTION
The pear belongs to the Rosaceae family and Pomoideae subfamily and it is the most important pome fruit tree in world after apple. According to recent statistics the area of pear culture in Iran consists of 14,502 hectares with production of about 145,123 tonnes (FAOSTAT, 2011) . This average production is low and also, in these areas, one of the main limiting factors for pear production is alkaline soils with deficiency of organic matter and inadequate major nutrients availability.
Plenty of researchers have attempted to increase the productivity and quality of pear fruit crops. The use of mineral elements in this respects were cited on pear fruit using boron (Gobara, 1998; Taher and Hassan, 2005) ; boron and calcium (Abd El-Megeed et al., 2007) ; boron and zinc (Canesin et al., 2010) ; gibberellins (Deckers and Schoofs, 2002) ; bioregulator, combined applications auxin, cytokinin and gibberellin (Lafer, 2008) ; amino acids and polyamines (Franco-Mora et al., 2005) ; growth regulators, nutrients and amino acids (Stino et al., 2011) were also tried.
From the point of leaf nutrient status, a number of methods are available for diagnostic interpretation of foliar data (e.g. i). Concentrations and ratios such as Evolutive Nutrient Balance (ENB), Diagnosis and Recommendation Integrated System (DRIS), Deviation from Optimum Percentage (DOP and ΣDOP index) and others (Montañés et al., 1993; Sanz, 1999; Zarrouk et al., 2005) . The deviation from optimum percentage (DOP) is an alternative method to the traditional diagnosis and recommendation integrated system (DRIS), which is capable of accurately defining the quantity and quality of each nutrient in plants (Montañés et al., 1993) . Besides, it provides the general nutritional status of all macro and micronutrients through the sum of DOP indexes (_DOP macro and _DOP micro) .
Determining the effects of single B and Zn products as well as the combination of both products (borax+zinc sulfate) applied on flowers at full bloom stage on leaf macro and micronutrient contents at 90 days after full bloom (DAFB) of three pear cultivars (Spadona and Duchesse and a pear cultivar from Iranian national collection, named as Daregazi) were the scope of the present investigation.
MATERIAL AND METHOD
The experiment was conducted in the period of 2012 to 2013, in a private orchard (Kosar) Walkley and Black (1934) , Drouineau (1942) , Isaac and Kerber (1971) and Olsen and Sommers (1982) .
Yield (kg/tree): when fruits reached maturity stage according to El-Azzouri et al., 1975. Number of fruits born on each tree were counted and multiplied with the average fruit weight for that tree.
The DOP and ΣDOP index: leaf macro and micronutrient contents at 90 days after full bloom (DAFB) and deviation from optimum percentage; DOP and £DOP index were estimated for the diagnosis of the leaf mineral status of the trees (Montañés et al., 1991) . The DOP index was calculated from the leaf analysis in July of 2012 and 2013 by the following mathematical expression:
where C is the nutrient content in the sample to be studied, and C ref is the major nutrient content considered as optimum, both values given on a dry matter basis. The C ref was taken from optimum values, proposed by Bergmann (1992) for nutrients. The ΣDOP for two studied years is obtained by adding the values of DOP index irrespective of sign. The larger the ΣDOP, the greater is the intensity of imbalances among nutrients. The experiment was conducted in a Randomized Complete Block Design with three replicates. The statistical evaluation was done by using analysis of variance (ANOVA). This paper would use SAS statistic computer system to calculate the surveyed data and means were evaluated using Duncan's multiple range test at p = 0.05. The relationships between studied parameters were evaluated by Pearson's correlation coefficients at p ≤ 0.05.The final data results are means of analysis over the two years.
RESULTS
Analysis of the soil was done at 0-45 cm depth. According to this analysis the soil was a silt loam with: 0.9% organic matter (Walkley and Black, 1934) , 11.87% active lime (Drouineau, 1942) and a pH in water of 7.46. The soil had 12.51 mg P kg -1 (Olsen and Sommers, 1982) and 335.14 mg K kg -1 (Isaac and Kerber, 1971) . The climate of research region was semi-arid, with an average annual precipitation of 250 mm, with annual average temperature of 32.3°C, and annual average relative humidity of 45.4%
(synoptic meteorological stations of Iran, 2013). The deviation from the optimum percentage (DOP) index of macro and micronutrients at 90 days after full bloom (DAFB) from three studied pear cultivars (Spadona, Duchesse and Daregazi), which were grown in a private orchard (Kosar) in district of Shahriar of Alborz province (Iran), during two years experimental trials (2012) (2013) , were used to evaluate the nutritional status: optimal (DOP = 0), deficiency (DOP < 0) or excess (DOP > 0). The ΣDOP for two studied years is obtained by adding the values of DOP index irrespective of sign. The larger the ΣDOP, the greater is the intensity of imbalances among nutrients. Also the relationship between ΣDOP index with leaf nutrient contents at 90 DAFB, yield and initial fruit set of the studied pear cultivars was studied. In general, a DOP value closer to the optimum level (DOP = 0) were observed in treated studied pear cultivars with B and Zn applied on flowers at full bloom stage compared with the control trees (without any application of boron and zinc). The DOP macro and DOP micro were, respectively, positive and negative for all of studied pear cultivars. The other following observations by cultivar were recorded during the course of experimentation.
Spadona
The combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers of Spadona cultivar showed significantly better balanced nutritional values, yield and initial fruit set than the rest of treatments. So the results showed that treatment of 2% Zn1% B at full bloom stage applied on flowers of Spadona tended to have a DOP Zn (-0.30 
Duchesse
The combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers of Duchesse cultivar showed significantly better balanced nutritional values, yield and initial fruit set than the rest of treatments. Also the results showed that all of the trees of Duchesse treated with combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers tended to have a level of DOP nutrient closer to the optimum level (DOP = 0) than the rest of treatments, except of DOP Zn (for 2012), DOP P (for 2012), DOP Ca (for 2013), DOP Mn (for 2013) and DOP Mo (2013) . £DOP index (during 2012-2013) with treatment of 1% Zn1% B at full bloom stage applied on flowers tended to have significantly better balanced nutritional values than the rest of treatments (£DOP=512.97) than the rest of treatments. The average yield plant (34.59 kg/tree) and initial fruit set (11.59%) were the highest with treatment of 2% Zn+3%B, compared with the other treatments for 2012 and 2013. For Duchesse, statistically positive significant correlation between £DOP index and leaf nutrient contents at 90 DAFB (leaf-Mg, -Mn, -P,-Fe,-Ca,-Cu) and negative significant correlation between £DOP index and initial fruit set were found (Tabs. 3 and 4).
Daregazi
The combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers of Daregazi cultivar showed significantly better balanced nutritional values, yield and initial fruit set than the rest of treatments. Also the results showed that all of the trees of Daregazi treated with combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers tended to have a level of DOP nutrient closer to the optimum level (DOP = 0) than the rest of treatments, 
DISCUSSION
Single B [borax (1%, 2%, 3%)], Zn [zinc sulfate (1%, 2%, 3%)] products as well as the combination of both products {borax+zinc sulfate (1%B+1%Zn, 1%B+2%Zn, 1%B+3%Zn, 2%B+1%Zn, 2%B+2%Zn, 2%B+3%Zn, 3%B+1%Zn, 3%B+2%Zn, 3%B+3%Zn )} at full bloom stage applied on flowers of three pear cultivars (Spadona, Duchesse and Daregazi), which were grown in a private orchard (Kosar) in district of Shahriar of Alborz province (Iran), during 2012-2013 , because these different products resulted in fruit set, yield and better balanced nutritional values of pear cultivar (Taher and Hassan 2005) .
The fruit set, yield in all studied pear cultivars with combination of both products (borax+zinc sulfate) in our experiment was rather higher than the control (without any application of boron and zinc) trees and the other single B and Zn products (Canesin et al., 2010) . Furthermore, leaf macro and micronutrient contents at 90 days after full bloom (DAFB) and deviation from optimum percentage (DOP and £DOP) index were estimated for the diagnosis of the leaf mineral status of the trees. The larger the ΣDOP, the greater is the intensity of imbalances among nutrients (Montañés et al. 1993) . According to £DOP index (for 2012+2013), the combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers of three pear cultivars (Spadona, Duchesse and Daregazi) showed better balanced nutritional values than the rest of treatments.
Previous works, carried out by Jiménez et al. (2004) and Zarrouk et al. (2005) , did not find a significant differences for nutritional balance values, i.e. ΣDOP, among peaches and sweet cherries. The differences between our results could be explained by differences in the cultural practices (application of B and Zn applied on flowers at full bloom stage), as previously reported (Leece and Ende, 1975; Shear, 1975; Shear and Faust, 1980) . The negative DOP macro and micro indicated the tendency of nutrient deficiency in plants. But in this study, The DOP macro and DOP micro were, respectively, positive and negative for all of studied pear cultivars regardless of treatments (Tabs. 1, 3 and 5) . In our results, negative significant correlation was found between fruit set and £DOP index only for Duchesse cultivar. It can mean that the combination of both products (borax+zinc sulfate) applied on flowers at full bloom stage on leaf macro and micro nutrient contents at 90 days after full bloom (DAFB), specially of Duchesse significantly increased fruit set and a tendency of better balanced of nutritional values.
CONCLUSION
From the above mentioned results, the following conclusion was exhausted from the present study. The combination of both products (borax+zinc sulfate treatments) at full bloom stage applied on flowers of studied pear trees significantly increased yield, fruit set and mad a tendency of better balanced of nutritional values in studied trees.
